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REMARKS 

I. Claim Amendment 

New Claims 39 - 41 recite selected tempers from those recited by Claim 1 . 

II. 35 USC SI 03(a) 

Claims 1, 6, 7, 10, 13-16, 18, 19, 23-25, 28, 29, 32 and 35-38 are rejected under 
35 USC §1 03(a) as being unpatentable over Applicant's Admitted Prior Art (AAPA) in 
view of 

Bryans et al. (US 6,973,815), 

Park (US 4,589,932) or Ohori et al. (US JP 2001-178704), 

Liu et al. (US 5,108,520) and 
Chakrabarti et al. (US2002/01 50498). 

A. Claims 1.6. 7. 10. 13. 14. 18. 28. 29 and 32 

Claim 1 recites bending a workpiece during cold forming and then artificially 
aging the bent structure. The present invention's artificial ageing after bending is in 
addition to other ageing that may have occurred before bending. 

The Office Action in the paragraph bridging pages 2 and 3 asserts the alleged 
AAPA discloses a method for producing an integrated monolithic aluminum structure 
for a part of a wing skin or frame structure for an aircraft wherein 

an AA7XXX aluminum plate with a thickness in the range of 15 to 
70 mm is bent to form a predetermined shape and, 

after the bending operation, the plate is machined to produce the 
monolithic structure, 

wherein the aluminum alloy plate has been quenched and 
stretched (citing paragraph [0043]). 

1 . The Office action mischaracterized the AAPA 
The Office action improperly combined two different mutually exclusive AAPA 
embodiments mentioned in the patent application into one single AAPA embodiment. 
The AAPA discloses different methods of prior art processing. 
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a. Paragraph [0071 

Paragraph [007], discloses a method in which: 

the aluminum alloy sheet (previously artificially aged) is bent; and 

stringers or beams are attached with rivets or by welding. 

Paragraph [009] explains a disadvantage of this method. "Firstly, the plate, which 
has been produced from an aluminum alloy which has been artificially aged as 
mentioned above in order to enhance the corrosion resistance, displays considerable 
distortion after the bending and machining operation thereby showing a vertical and 
horizontal distortion which makes the assembly of the aircraft fuselage or aircraft wing 
cumbersome since all parts need additional correction bending and measurement 
operations." 

Also for this method page 8, paragraph [0042] explained, “When the additional 
components 2 are attached to the base sheet 1 and when the whole structure is 
finished after the machining and riveting or welding step, a horizontal distortion di 
and/or vertical distortion 62 usually results from stress relief from the pre-curved plate 
or sheet which has been bent before additional components 2 are connected to the 
base sheet or before components 2 are machined from a plate product with a 
corresponding thickness.” This stress relieving is different from aging. Stress relieving 
involves heating a product for a short time period at low temperatures. Aging takes 
longer and is done in a controlled manner to achieve desired strength and corrosion 
resistance. In particular, artificial aging is performed at higher temperatures than the 
stress relieving mentioned for this method of the AAPA. 

b. Paragraph [0081 

Paragraph [008] discloses another method in which: 

a plate (previously artificially aged) which has a thickness equal to 
or greater than the thickness of the sheet constituting the aircraft skin and 
the height of the stringers or beams is bent; and 

after bending the stringers are machined from the plate, thereby 
milling the aluminum material from between the stringers. 
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Paragraph [009] explains a disadvantage of this method. "Secondly, the bent 
and machined structure comprising sheet and stringers or beams displays residual or 
inner stress originating from such bending operation and resulting in regions or parts of 
the structure having a microstructure different from other regions with less or more 
internal residual stress. Those regions with an elevated level of internal residual stress 
tend to be more considerably susceptible to corrosion and fatigue crack propagation." 
c Paragraph [00431 

Paragraph [0043] discloses another method. In contrast, to the method of 
paragraph [008], the method at page 9, paragraph [0043] does not include bending. As 
seen in Fig. 3a, the monolithic structure is "shaped" solely by mechanical milling or 
machining to convert an aluminum alloy block to predetermined shaped structure 5. 
d. The improper combination 

The Office action has combined two different AAPA's mentioned in the patent to 
one single AAPA. In particular, the Office action combined different features from the 
method of paragraph [008] and the method at page 9, paragraph [0043]. It is 
respectfully submitted this is improper. 

In the method of paragraph [008] of the patent specification, mention is made of 
a known method of producing an aircraft fuselage skin from an aluminum alloy plate 
having a thickness in the range of 15-70 mm. The plate is bent and, after bending, the 
stringers are machined from the plate. No mention is made of the type of alloy used in 
this AAPA, or of the temper of the plate before bending. 

In contrast, paragraph [043] of the patent specification relates to a different type 
of prior art, in which a very thick plate is produced and then directly machined down to 
obtain a predetermined shaped structure, see Fig. 3a. The word "shaped" in the 
paragraph is not used in the sense of "bending", paragraph [043] explains the shaping 
step is a mechanical milling or machining step. Thus, paragraph [043] describes an 
entirely different type of prior art. It is not proper to combine the method of paragraph 
[008] and the method of paragraph [0043] into one disclosure. 

It is respectfully submitted, of these two AAPA methods, the AAPA of paragraph 
[008] is more relevant to the present invention because it includes a bending step. 

One of the main differences of the invention of Claim 1 over the AAPA of 
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paragraph [008] is that in the invention the plate is first shaped to a shaped structure 
having a built-in radius, then the shaped structure is heat-treated by artificial ageing to 
the second temper and machined to obtain the integrated monolithic aluminum 
structure. Claim 38 further specifies the machining is after the artificial ageing. The 
AAPA of paragraph [008] lacks heat-treating by artificial ageing to the second temper. 

2. There is no reason to heat treat Bryans' bent material 
The Office action also asserts the AAPA does not disclose the bending 
operation being a cold-forming of a AA7XX aluminum plate that has been brought to a 
temper selected from the group consisting of T4, T73, T74 and T76 and heat treating 
by artificially aging said shaped structure to a second temper selected from the group 
consisting of T6, T79, T78, T77, T76, T74, T73 or T8. However, the Office action 
asserts Bryans cold forms an aeronautical member from an AA7XXX aluminum alloy 
plate in a T7451 temper by bending. Thus, it would have been obvious to use in the 
AAPA an alloy plate in a T7451 temper and bend the aluminum alloy plate in the T7451 
temper. 

It is respectfully submitted, Bryans teaches away from heat-treating the shaped 
structure. Bryans, col. 5, lines 3-13 explicitly discloses the material need not be 
subjected to subsequent heat-treatments. 

In some embodiments, a suitable material for use in the process 
is a 7000 series aircraft aluminum alloys {sic) with a heat treatment of 
T7451. In some embodiments, the selected material is cold formed, 
meaning no heat is applied to the material during the process; in some 
embodiments, the material is formed and processed in a state wherein it 
was previously heat treated. Further, in the process of the present 
invention, the selected material need not be subjected to subsequent 
heat treatments or annealing operations, and the amount of over forming 
and bending back is may be {sic) selected and controlled.” 

Thus, there is no reason to complicate Bryan’s process by inserting heat 
treatment between Bryans’ forming and machining steps. Bryans already has its 
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material in its desired temper and Bryans et al. teaches machining directly after 
forming. 

Furthermore, Bryans, col. 8, lines 10-17, proposes its own way to manage 
forming and temper: 

In some embodiments, there will be tensile stress on the outer skin 
side of the part produced by the process of the present invention, and 
compressive stresses on the inside integral supporting structure. This 
may be a result of the forming process and staying within prescribed limits 
of bend v. plate thickness by alloy and temper (so properties of the 
selected material are not comprised {sic, compromised?)). 

Claims 40 and 41 avoid T4 temper to further distinguish over Bryans. 

3. Park teaches awav from 7XXX alloys 
The AAPA of paragraph [008] does not disclose the step of heat-treating to the 
second temper between shaping and machining. 

Bryans does not disclose the step of heat-treating to the second temper 
between shaping and machining. Thus, to make up for this deficiency in the AAPA and 
Bryans, the Office action cites Park or Ohori. 

It is respectfully submitted it is improper to combine Park with the AAPA as 
modified to have the AA7XXX alloy of Bryans. Park relates to a completely different 
alloy, namely an AA6XXX series alloy (see Abstract), and very importantly, to a 
different use, namely to vehicular members (see column 1 , line 10). 

Park relates to automotive body parts produced by casting, homogenizing, 
hot-rolling and cold-rolling to a final gauge much less than 10 mm (see column 5, lines 
24-52 and column 8, line 7, where a 0.1 inch thickness is mentioned). This sheet is 
solution heat treated and quenched. After quenching, the sheet may age naturally until 
the time the sheet is shaped to its final shape, normally a particular automotive body 
panel. After shaping, the part can be artificially aged to T6 temper. In particular, Park, 
col. 6, lines 39-55 discloses "it is generally recognized that a shaping operation can be 
interposed between solution heat treating and artificial aging operations to advantage 
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since the moderate strength and higher workability of the T4 temper facilitate such 
which can be followed by the strength improving operation of artificial aging to produce 
the T6 type temper." 

However, Park only discloses this treatment for 6XXX-series alloys which have 
quite different properties than the 7XXX series alloys of the present invention. Park 
even distinguishes the invention over 7XXX-series alloys, see column 14, lines 58-62 
"Equally significant is the fact that 7XXX alloys, when substituted for 6061 , also include 
a forming penalty in that 7XXX alloys are more difficult to form and when so shaped 
exhibit residual stress in the frame." Thus, Park teaches away from subjecting 7XXX 
alloys to the shaping treatment recommended for 6XXX alloys. 

Furthermore, the products of Park are not stretched before bending, as in step 
a) of claim 1. 

Another difference between the AAPA and Park is that the sheets and 
extrusions of Park are too thin to be machined down. Therefore, the one skilled in the 
art would not consider this reference. 

Finally, Park does not mention aerospace applications at all, but only vehicular 
and sporting applications such as ski poles and baseball bats (see col. 14, lines 10-25). 
Generally, the skilled person for aluminum alloys for automotive uses is not the same 
skilled person as for aerospace uses. Therefore, it is improper to combine Park with 
the AAPA, even if modified by Bryans, concerning the manufacture of aerospace 
members. 

Claim 41 avoids T6 temper to further distinguish over the AAPA, even if 
combined with Bryans and Park. 

4. Ohori teaches away from 7XXX alloys 

As an alternative to Park, the Office action cites Ohori (JP 2000178704). 
However, this reference concerns extruded products of a 6000-series alloy. In 
contrast, the present invention relates to AA 7XXX series alloy. 

AA 7XXX series alloys differ from AA 6XXX series alloys. The alloy designation 
in the 2XXX through 8XXX groups is determined by the alloying element (Mg 2 Si for 
6XXX alloys) present in the greatest mean percentage (ATTACHMENT I, International 
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Alloy Designations and Chemical Composition Limits for Wrought Aluminum and 
Wrought Aluminum Alloys, The Aluminum Association, p. 1 8 (January 2001 ). In 
contrast, zinc, in amounts of 1 to 8 %, is the major alloying element in AA 7XXX series 
alloy (See p. 59 of ATTACHMENT II, ASM Specialty Handbook, Aluminum and 
Aluminum Alloys, J. Davis, ed., ASM International (1993)). 

Also, as mentioned above, Ohori concerns extruded products. Therefore, it is 
evidently improper to combine this reference with the AAPA even if modified by 
Bryans, because a plate product according to the invention cannot be produced by 
extrusion. 

Furthermore, Ohori relates to extrusions for motor vehicles, while the invention 
is concerned with aerospace products. 

The Office action asserts Ohori teaches a double heat-treatment of ageing 
aluminum alloy before and after bending. However, the abstract available from 
esp@cenet-Bibiligraphic Data of the European Patent Office states the extruded shape 
is first aged to T1 , and after bending aged to T2 condition (ATTACHMENT III, 
esp@cenet-Bibiligraphic Data for JP 2000178704). T1 and T2 are quite different 
temper conditions than T4 and T6 and T7 and essentially cannot be compared (See 
p.p. 29-30 of ATTACHMENT III, ASM Specialty Handbook, Aluminum and Aluminum 
Alloys, J. Davis, ed., ASM International (1993)). 

T1 applies to product cooled from an elevated-temperature shaping process and 
naturally aged to a substantially stable condition. T2 applies to a product cooled from 
an elevated-temperature shaping process, cold-worked and naturally aged to a 
substantially stable condition. (ATTACHMENT II, p.p. 29-30). 

T4 applies to product that has been solution heat treated and naturally aged to a 
substantially stable condition. T6 applies to product that has been solution heat-treated 
and artificially aged. T7 applies to product that has been solution heat-treated and over 
aged or stabilized. (ATTACHMENT II, p.p. 29-30). 

5. Liu et al. and Chakrabarti et al. 

Page 4 of the Office action cited Liu et al. for composition of 7xxx-series of 
aluminum alloys. Chakrabarti et al. at page 4 of the Office action was cited for 
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disclosing properties of various tempers. 

It is submitted neither of these references makes up for the above-discussed 
deficiencies of the combination of AAPA, Bryans et al and Park or Ohori. 

B. Claims 15-16. 19 and 23-25 

These claims further distinguish the present invention over the references. 

C. Claims 35-37 

Claims 35-37 further distinguish over the references as they recite the method of 
manufacturing various structural parts of an aircraft. 

D. Claim 38 

Claim 38 further distinguishes over the references by reciting machining after 
artificial ageing. 

E. Claims 39-41 

Claim 39-41 further distinguish over the references by reciting selected tempers. 
III. Conclusion 

In view of the above it is respectfully submitted that all objections and rejections 
are overcome. Thus, a Notice of Allowance is respectfully requested. 

Respectfully submitted, 

/anthony p venturino/ 

Date: March 23, 2009 By: 
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RECOMMENDATION 

INTERNATIONAL DESIGNATION SYSTEM 
FOR WROUGHT ALUMINUM AND WROUGHT ALUMINUM ALLOYS 



This Recommendation is ba 

as adopted in the U.S.A. in 1954. and became Its national standard in 1 957 This Recommendation was officially adopted by 
‘ * tail Signatories of the Declaration of Accord on December 15, 1970 and was editorially revised on May 1, 1974. 



A mrnum a'llo^ha^gc hemtaaT 1 con, °'' m ‘f nc J Facorri m lendatiomshauld oh ^be used to innate an aluminum or 

on an International Alloy Design^n^temfor' Wrought* Aluminum a^' W^g^luminum ** Doelar * tion *“ 



lur-digit numerical system fa 



2. Alloy Groups 

The first of the four digits in the 



Magnesium and Silicon 



3. 1 xxx Group 

The designation assigned si 



int is specified as 99.00 percent and greater li 



the ixxx group, the last two of the four digits in the designation indicate the 
minimum aluminum percentage 4 These digits are the same as the two 
digits to the right of the decimal point in minimum aluminum percentage 
when it is expressed to the nearest 0.01 percent. The second digit in the 
in impurity limits or alloying 



expressed to the nearest 0.01 percent. 

alloy designation indicates alloy modifications in in 
elements. If the second digit 



vidual impurities or alloying elements 



The alloy designation in the 2xxx through 8xxx groups is determined by the 
alloying element (MgjSi for 6xxx alloys) present in the greatest mean 
percentage If the greatest mean percentage is common to more than one 
alloying element, choice of group will be in order of group sequence Cu, 
Mn.Si, Mg, MggSi.Zn or Others. In the 2xxx through Sxxx alloy groups tie 
last two of the four digits in the designation have no special significance but 
serve only to identify the different aluminum alloys in the group The 
second digit h the alloy designation indicates the original alloy’ and alloy 
modifications, integers 1 through 9, which are assigned consecutively, 
indicate alloy modifications. 



5. Modifications 

A modification of the original alloy 5 is limited to any one or a combination 
of the following: 



(a) Chartgeof not more than the following amounts in the arithmetic 
mean of the limits for an individual alloying element or 
combination of elements expressed as an alloying element or 



Arithmetic Mean of Ur 



Over 2.0 through 3.0 percent 
Over 3.0 through 4.0 percent 
Over 4.0 through 5.0 percent 
Over 5 0 through 6.0 percent 
Over 6.0 percent 



To determine compliance when maximum and minimum limits are 
specified for a combination of two or more elements in one alloy 
composition, the mean cf such combination should be compared to the 



(b) Addition or deletion of not more than one alloying element with 
limits having an arithmetic mean cf not more than 0.30 percent, or 
addition or deletion of not more than one combination of elements 
expressed as an alloying element with limits having a combined 
arithmetic mean of not more than 0.40 percent. 



(c) Substitution of one alloying element for another element serving 
the same purpose. 



(d) Change in limits for impurities expressed singly or as a 



(e) Change in limits for grain refining elements. 

(f) Maximum iron or silicon limits of 0.12 percent and 0.10 percent, 
or less, respectively, reflecting high purity base metal. 

An alloy should not be registered as a modification it it meets the 
requirements for a national variation 
6. NationaJ Variations 



National variations of wrought aluminum and wrought aluminum alloys 
registered by another country in accordance with this Recommendation are 
i -■ -he numerical designation. The serial 



national variation registered, but omitting I. O, and Q. 



A national variation has composition limits which are similar but not 
identical to those registered by another country, with differences such as: 



(a) Differences in arithmetic mean of limits for an individual alloying 
element or combination of elements expressed as an alloying 
element, or both, not exceeding the following amounts: 



Up through 1 .0 percent 
Over 1 Othrough 2.0 percent 
Over2 Othrough 3.0percent 
Over 3.0through 4.0 percent 
Over 4 0 through 5.0 percent 
Over 5.0through 6.0 percent 
Over6.0percent 



To determine compliance when maximum and minimum limits are 
specified tor a combination of two or more elements in one alloy 



combination thereof, in another alloy composition. 

(b) Substitution of one albying element for another element serving 



(c) Different limits of impurities except for taw iroi 
of 0.12 percent or less, reflecting high purity b 
be considered an aUoy modification. See 5(f). 

(d) Different limits on grain refining elements. 

(e) Inclusion of a minimum limit for iron or silicon, ( 



An alloy meeting these requirements should not be registered as a 
new aUoy or alloy modificabon. 
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thengdr aiissrcfsrJijJg SsMseHotwo^kg pmem 
meh n« raffing e* «toratoe and £:« wfifeb me- 
timtriraf pnpwtitoimMehiamsaddHxed ^rtoom- 
EfitR^swte aging, & ai«t apptfes to products its 
whids tlse yliecte of ctski wrsdkisnpmi by fial- 
icriiug or srr&ijfhtesjing, arc aceoused for so 
speciffed piicpssrty hthto, 

T3, sdetioit Head->Tr«tote4> Cold- 
Viforfeed, »rd Natoraliy Aged to a Subsfan- 
tialfy Steltln Cattdtdon, Ti applies to prrsd- 
acts that m enW'twirted spadfic^iy to iiitpsttve 
ssscagth iSSkt stilusioit hsto ircairtrrnt atai for 



Amndtolotk attoaatiowd isfisiy tfosignaikins 





wMebrssdtattteai pmpemiee tee iveo <gat&wl 
by rtsmHotyiperatote m&ag, ft also applies to 

by flttftm'ii, r straight esssg f <\ 
ssauaittrl forte speeifieti popetey Itsssiis. 

T4, Sofotten fftot*T«v»teii a«ti Nia&ttaliy 
Aged to a SnSKfeoffetlly Stidste Coadrtfon, T h \ s 
sigjiitei praduda fosi aw set mddrtttodsed ate 
-si 1 1 ihete&eawnsftaadf sateftatedBinic i 
pntpeniasa have tea,; vfa 1 *' lin'd by ai<i"ii It m 
petatom sgssig, K she {tetduch aos Sfottssad or 
sttaightmNi live (teas ;•! sis* cold wteft te 
parted by fosters « siraightssxitig are «t*e «&■ 

Tth Coidcc from an tteatofidempars 
tore bhapirtg Process ansi Artificialiy Aged, 
TS stciodea gmte that sre not eti&wofo&ii 
slier an etevasetbhstspsRKtstc ah&ping pmem 
sta;b es ontfog or extrusion and for which me* 
stauicii pcopch rs here tare t ■reS&l.rete ".y I re 
pwvcd by preapilatifio tert tnacment, J? f Jv. 
pftiduas are Mened or sredgbretied afire- mob 
tog foam dies shapes® pKiexas, foe efoWte of tire 
coM weak isnpsitod by (hitet^ os streighieiasig 
are siotsceotretwi forte podded pttiperiy issnita. 

If, Stsiofiort hteat*Tr«a{ed and Ai-iift- 
cfeiy Afedv Thbs gnmp reiasupasos predtsers 
shat are not. odd- wotef ter softdtem heat treat- - 
are at and for wbKii meehaniad properties re 
tfoiwratensi stsfcihly, or txds, hstve tee siibstarr- 
tksfiy ssipflcreedlsy pos:ip(taiio« ix;as (traOsKut if 
foe pradnem are Otekstt or stttaigtaei foe 



Tafeie 5 H lesMwr destgiwiSions for 
aiomtnure and teednum aiioy paltermsl of 
endHHned sheet 
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eliecss of (he crtoJ wqfti iwpmted flattening w 
sfttegteertuw are not aeuiuntod tor to speekTed 
pnesaerty knits. 

Solution Heat-Treated and Over- 
ages! of Stafdiked. T7 applies tc wrought 
products drat have Swan ptssiptoarast tetttmated 
beyond the postsi tsf mmtoaam strength » jwdMe' 
sqm® sooctid ttosmeteristto. suds as -mbteteedte- 



ttee -ewmsksn 0«A of toe tsssfe of eouedon 
ms desmsbisd te too sstiiek “Coaerim BdrodmT 
to das Vfeisossri- U applfcs to cans products that am 
stoific wJJv aged after solutteti teas trcsunmi! t© 
pmvsfe totnendmni aw! strertgito stahshiy. 

IS, Solution ffesHreated, Cold- 
Worked, and Art&fcially Aged, TM» detstg- 
nsEssa applies So protore® to are tr.tofewcdted 
‘vpecsftcslly to mtjRwe -steqgdi after sotaaos 
tout mw rod tor which nteskmmsA paye r 
titer 0t dtoto«*k»id taabftby. «r both, have teen 
strbstasitiaily improved by precipitation heat 
tresEttstK. The sftfceis of cold work, jrseJusiirig any 
cold work kgwtsdby IMesringw stmjglriemtsg, 
am accounted tor in sjwcrikd property kkts, 

T9, Solution Heat-Treated, Artificially 
Aged, and CoMAtertetl. This grouping is 
cosywwt - t prod»,e> stint are otltl worked vpe 
tofkislly to kiarove srenatb after they have hosts 
■ptsctpsaftiwi . heebtnreteto 

lit, Cooled from an EStevaied-T&mpera- 
Sure Shaping Process, CoW-Worhed, and 
ArtifkiaiSy Aged, TtO tdrottfas products ttsai 
arc cokUscsr keel spetotaiiy as improve strength 
after coding tom * heMeodctag process such as 
I / s - > , l < ' h i H i 

properties have betsrs sohflajsMiy kipweed by 
prec ipitetfc® .tea: treatoteftt Thte sftsess of ©nM 
work, kdtrtobag any add wwk tmpsfioi ay flat- 
tening or strsigfttesrkg. sro awwate d tor to 
trperifteti property forfe. 

Additional T Temper Variations. When it 
totoaintote to storotify a vartatrste «f <meof toe *® 
mtgOfT tempers described tows, toidhkrrraldig- 
its, toe first «t which cannot he. asro, stray he 
edited stsftKdedipttfton, 

Specific sets of additional digits have hem 
assigned to strergMetieveti wrought products; 

Sfms-th&evBf by Si fetching, Cmpmx- 
tog,, rr Catstbmakm of Stretching aw*’ Cotn- 
pmstog. This rfeMgaatfae appitos to the 
io3(s« mg piatlacis when siretcboil to toe kali- 
csied amoiisiss after sslusion teat anststretft or 
alter eotdmf! fem *» ekeatssii-totapssnstisse 
sbapistg process; 



T*51 epp tes apeesfteally to ptese, an ro&d 
or Cftkl-finkhcrf red atisl tew. to tfe fir ring. 
t> g tips i.f d n Ksledrissg ihe t po ducts 
reter re s«> ferfissr sSraighteitiitg idler sueich-' 



» TsSlfi sppScs to tssnrideaf rod, tsar, shapes 
£ssd teleng, s^si sodraea te'diKts its 
tots tettsper recsriv'B tie futtoei stretghtsssittjg 
after atetchtag. 

- T.thU refers «> pntdtttte detr asay receive 
ittb-Kir rssti^ssijting after atretchasg to eem- 
ply wfto siatsdaaJ totoranccs, 

Oa$ Yreiatififf tnvfivss siress relief by vm- 
ptSoSSBig: 

♦ ■5>S2 applies so products tfsal are sttstewte- 
Saved by eurepressiag after sotoaots heat 
waaam «r alter cooling Irons a tor-work- 
istg praceas to predate a pertsianenr m arf 1 
to 5%, 

The sssxi designaslttiJ is anted tor ptofttote 
that ate siresv-reitoeti by ecnsbiritep stotdt- 
kg wk cwjtpresving; 

■ TUS4 applies to dk forgkgs tot are stress- 
teifeverf by resaftiitig effid to fte fttod-i die. 
(Tfeess asms dsgto — and 51 , 55., rod 54 — 
aagy to added to She dtolptttoB W to indi- 
cate unstable solution hroMnstoed and 
gjiress-relseved tsrsspere,) 

Tettspet itesi grrattons have hero asstsrirs.1 to 
wrought products tetoteeated from tl® O or 
She F temper to demonstrate mspimse to heal 

iTCftttttWit: 

. T42 meroe soSutwr? besHssated tom Sire O 
or she F tsttgtet to .droarostrate re^wnse its 
heat trrosstKot atsd Mtataiiy aged, w a sab- 
stetssialiy stable conditsOfS. 

* H2 roeatss eatotoas teabteemed ftwn (he O 
or the IP tempest So dentitnsire.te tet^ontto so 
haaiueatisteat aad artsfreisiJy aged, 

Thtfspar dcsignaikiBs T43 rod T&l also my 
be spplied to wtossglss gmxkeis lassst- treated 
Skitrs any tcanper by toe ro«r ishm soch teat 
treatutenl results tot the mechanical ptoptsslses 
igtjsltedbfe to ttese tempers- 

System for Asnotletl Prtxkids 

A d igit, ftdkrwing toe O todleaied a protom 
to antscaksd cejitoiika krvitsg speeiai eharec- 
iertoiies Pcs' estreaple, Ibt heaMreutithte slloyt. 
Oi mtocares a ptddsidi: toid lm ttetoi iteet- 
treated ai apprccctoustcfy tor saute date arid 
fetnpemmre rerpitred for saktk® baa toab 
s«ese aid then aar-c«dsd s» t«im terepentoia;; 
this deSignaSbii appi tea to protocte (hot are to 
tersachtnad prior to tolatkis heat tresitssKtsl hy : 
ftte »m Mediffifilcs! property iitssits are act 

Designstiott of Unrs^slered Tempers 

Tfte leEts Fhus been ^signed to desMe H, 
T, md © temper variations that ats tsegetoled 
between snstsoftseturer and putehaser. The tot- 



ter P follows he ktoper ttostgr,aii<«i tote most 
erariy psrtisiiK, The use of tori type of ttosigna- 
tiffin includes situations rebate; 

« The use of the (temper is stif&cto wiy ilmited 
to ptedutto its iv\ 

> The tool coaffifaft* roe difieresst fiross those 
mqttoed for n^rottom wdto ftteAfomtowt 
Association. 

* Tte mechartoel propmy Stouts sre act es- 
tahliriiitd at to:- same hiteis as required for 
sagsstration with the Akroihtmj Asturfastert, 



fotoigo Temper DeslgnaltOns 

Unlike tot agreement relating, w wrought 
aiiny doagnatinos, throe to no DeeUentoxt of 
. Accus'd ft® an tsilemadonai system of tempers 
tc be registered with toe Altsaifrswtt Associa 
iiots b> ibretgn (agaatoatjoas. For tnr ruote 
pan, the ANSI system is ttrod, ha hecroro 
there to .no ktettratisBisl aocnsd, teforersoe so 
ANSI H3S.1 praproies tm& chrorotetotoat of 
slueunoat jdtoy teropere registered with d r 
Aluraifl.wn AestxsMro under ANSI 55,1 may 
notaiwBys reflect aentai propstties end ehatat ■ 
temtscs avsockiad with the paraciiiar aiioy 
tssrejart: Ttt addlifem, temper designaitefts may 
be created tote are not regisieted with tiss Alu- 
minum Associsdlois. 
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Wrought Products 



ALUMINUM wsftfttgK products are- these 
tostom prodocts that have hem sstejecfed so 
pfetsfc d^maanfaB by hot working ami ookl 
smoking processes Csueis *s toiling, totoisg, 
todto? ag,® Elks' sisigiyar t 

dished ptoatk tofts, 

Tte ttttoositotdod change* assoesated 
with rfe» working to with my accompanying 
thermal srastroeisK me- used to control am 
propetto to c&jtetoritaeHrf ike walked, or 
mi-ugte. ptottfis or alloy. 

lypkal ^samples of wrought products to- 
ciode pte» e* sheet, ('which is ss)hsego«S)% 
footled « maebtod to products such as sk- 
totor hisiiffog tosptosttsk haamfecjd foil, 
t Mfutisit shapes ssdt as ton* wimfcw frames, 
and fosged auturoofeve to ruritamr eompo- 
w, A usstoififesesee to to mrcfwateal and 
physical properties of atoton wrought 
piulis, ts cms bo obtained liiTOiigh the control of 
to dtonstr)', processing, to tomnal ft***- 



General Cluaracteristks of 
Wrought Alloys 

Ahtnunnos alloys are wrstinsunty groined 
to m .si Soy itesignatto series, Skifotofeed hi 
she abide "'Aitov to ‘Temper Deaton 
System*” to this Warns-, The getters! tome- 
teriste of the sifoy gftwqss arc described fee- 
tow, to she comparative uonaekm to 
fabrication chamcferisdcts to«mw typical »p- 
tositamt of life oasruBOTtlji used grades at 
toys in sadi group m prsserised in Thfele J . 

I.vss Series, Alsmitiom of 99,00% or 
higher porky Sms man? e-gsstoy to 

toetectrieai tochemtofil fshfe, These gnstke. of 
totoan «e cfcwtetettod by etofent «w»> 
stoft tosais*, high sbtvmal to detSrictd «w- 
ttoedvities, tow mstomicai properties, to 
traceUratt workability, Moderate toraeaaes to 
strength may he obtained by ton htotog, 
lain to safcctn are the augur togswitss, Typsesri 
sssiis htotochemkat a^xnt, jeifoett'ts.fees; 
esehangers. electrics! eanriucrom {to capacitor!!, 
packaging toil, toileatsral spfsikatksw, to 
deotove trim, 

2*a* Series, Cajqat is the priorijssl aHoy- 
» y Uen sen i i ir i< series toys, t toi wrib i nag ■ 
swrimtt as * secondary todtoo. These alloy* 



rngtototatroa heattrotoeattootoBepdiaam. 
pwp ta to . to toe Msstto hetotowd etoitm. 
towtol peoperOra «b simifer re, toi st9ne<' 
iiHHs^iseeBd, ^'ssemT.k>w^cffl^jfsB s»sJ, k sivw' 

tosfejKcs, poxSisifetifsi Jtesrat tamsneto (agwg) » 
■empk)>«d to tottoer toenme ranttowtedl ptrsper- 
ties, 'Hrk traatato toemrara yield totgih. wfefe 
sttts'.dasu fcss to ejtjRgsrifss its et&es ets tettoto 
jiteengto ss nor m great. 

The iiJioys fa tire. series do msi have 
eemsskm totorae as good ss sltaj. «c itm 
otoar atontoma alloys, to tooroerto coa- 
ditioss sfeey aaty fee stsfegset to totot^amtor 
eorstsikra. Tttotofom, toeto siloys to she form 
r>f siieet. u.osaSy mv claii wito a bighfsrrity 
alssmmtm or with s mn g to to to ■+sl'i-S't l aUov 
of she. fyxx sestes, which: provides galvanic 
ptmtsokn of she core tnstesial md duts groaty 
mweases tra^toft t»«SNStoott 

Alloys to toe Zux series are partkiitoriy 
well suturd for parts and structures requrtitig: 
high stscngto-5.o-wcig.ht rattoa sod ate ecm- 
mcfSily asedto make rntek and atoaafl wheels, 
truck suspension parts, toramfi toseiage and 
whig *&*, a&cS stivctBtal parts to toctse pasts 
roqaitmg gstsd strerfgto at tisjnpetktotta! itp to 
I'" < I > <rt i i " > |V ‘I ill ; » r 

alloys have limited weiditbt&v, feat some al- 
loys to this toe* btm saperior macliisrahiiity. 

3 attnt Series. Manganese is the major toy- 
sstg cltsiwra. of Hswr scto toys. Ttese sltoys 
gcttsaaBy m noft ltesS-tsaslsbie fear have toot 
2ff%jt#«e Jdtsttgto tto toam toys. Ite- 
cairseottly simtacfi perceots^e of mangsanesefap 
to tooi 1,5%) can fee egectively toed to ahnm- 
rsim wm^msm ts msed as a tn%icr sstetsto its 
only a few alloys. However, three «f 
dssrt" '3003, SAtsf t and 3 1 fSS — seas- widely msed 
as gertesai-ptaptise toys for mMtatotoM&b 
ajtpUemte*ss teptrimg gtol wtodviKty, ‘These 
applfejariotss i«£ih«fc beverage cans, cooking 
meffto. heat extoagent, storage toes, awnings, 
fe-miatre, hifefewgy sigas. tratog, tseiissg. sard 
o9kt sm-feitectito opphetoas 

4**» Series. The major toymg etotent hi 
4seot series toys is sitoti, toefe cart be toed 
in stoffcieia ipiatstiiks (ap to 12® to cause. std>- 
stoM lowering of its: Btoltfetg range without 
prtodng hoalesiess, Porto reason.. idutniRmts- 
silksai toys are used hr wdifcg wire and. as 
hnmng alloys lor jssnisg shirrantstts, wlsese a 
towvT HKfiktg .range man that of she base tts&taJ: I* 
afM Mnt aSpys In this series are ntsn-^at- 
tretosle, bur when used it wairisig treat 4nr;rtal>le 



toys, di«y w-hl ptek up some of dse toying 
amtituento of Stic latter and so m|pnnd to beat 
hrahnera k> » iinastsd caters. The toys ccaitto" 

stppstotdik ssrsssjssBs of stisccti feesterie disk 
pay to clisteoal whets asavlic aside fhittos ate 
sppisBd and fesse are er demand 
spjdtfjsnjstt. Alksy ^03 has a low rwessr teats- 
tsnee. and dm* k is well suitod to pradac$kxt of 
fosged engi»s ptstotrs. 

Jm S«rkw 'fits tssafor alloying element st 
Set:* series alloys is oragssesimn. Wisers st. is used 
as s major toying eiematt or wfeh manganese, 
the result » a titoderstc-t&Mgh-sEEeRgiSj wwfc- 
barttenafck sdloy, Magnotom ss omrsdrsnfeiy 
moos eSke&» dam israagarsese as a haRtas, 
abacs O.S% Mg feeing sspsal tet l .25% Mb amt st 
east* 1* added in etoklerabiy highca- qtamtHm, 
Alloys in to series posters good wcMirsg ctrsp- 
itotissrcs and gsod mst-daiice to orrmshm ht 
marine aanospisass. However, ognabt Ihaiti- 
itens should be plaswd on the- amount of ocskl 
wvwfc and tbc wile operaung teropt'rnhm-v penns- 
ssbk- tin- die feigtomagnestans elhsys itwer 
toxn ? JSfe for oper&STSig iempisasuRs above 
shout ri5 ”C, or ISO *F3 to avoid suseep&bllty to 
taaess-etsorito etokhig. 

Use* nieUtde emluteetoml. otnanambd, and 

dcvccMOve trim cans to eon ends; household 
appliances; streedigid sttoafos; boats to 
ships, «tyo0*& totriffi: etwc psttst to. sufo- 
motive simetottss, 

tm Scries, .Alfoyis hi the Apr* mfm ®ht- 
toriikrat toowgrtoisiti approsrtofiriv m the 
ptopottksts ttspferf for fonnatker of magnesium 
sittoc OrigiSi), thus mskfog ten bsaf-smat- 
alee. Aldtough not as stwssig m rrsost 2.«j. to 
loot alloy's, toe series aifays have gtto fcr* 
utoiiity, toitoility. jmefiinabiliity, to ootro- 
sion: ttsristanoe, wish pwdhan strength. Alloys hi 
this tot-iasatato grrsiijr trtsy fee formed in te'1'4 
ttsTSftesrissjjmhm hraa-tntod feta .not ineefotstattm 
hisstoreaSed) to sussigtiietsed filler fmning: to 
Ml US ptopismss by pne^gtarioa beet Matosent 
Uses iitoteSe tttrihfietdtto ^tjdksaikittk bicycle 
tones, timjspttoamequjptx^m, feridge raffings, 
to wsdderi gtetratarag, 

? sexx Series, Wm, si ansomsR of i to S%, is 
Cte msgor toying ciecnestt hi Ixxx tots* .shop, 
aad when eoupksl with a sensiter percentage of 
snagstount it msjhv hi bca-ticsBsfele jjfkys of 
sooclsme to t<ery Mgfe stteogtfe. Usitally ote 
elarreuts. such as copper to drrosnttm are stlso 
added to snail quantities. ?a* series alloys use 
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Table 1 Comparative <*>»os«m and fsbrkatHm dt#racs«jMcs and typcai applications of wawglit atoatou ro aioys 
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tabte 1 iamtiuwedi 











used to assfissse states, mobile upaptaem, 
arei o&er Wgbty Stressed parts,. 

Higte- strength ~sxx alloys exhibit reduced 
*«*sisst»ncc to strtSK-oiSrtJsson emeSUag mi are 
often used in a sfegistly overawed tttapar to 
ids- 1>: He? c-tanbsnatHjns of sw«tsg!b, nerres' 
sloes ms&isBCB. ami frasinte m^aam.. 

Bxxx Series, Aitovs in she Rm series e» 
issriptss a wste range at aeaqmfkm (see Tafefe 
2 its the article “Ahoy coo Temper Designaskia 
Systems tsi the, VIiktk'i tkBtuyfes v,.yiv>> voss- 
satesng Mmutt (2,4 b? have been devefe 
oped fee skc; in aiitrsS aid smmsjlsieir tStnctasss 
ami eryogerac apptetksas, Suefe alloys ass do- 
scribed *« *fe article “ASiissjsrssrt3-f.iESS5S.ns AS- 



Tyjnte of Wrought Products 

CbarwnMdd wrought atiirekiitra pnxtwets 
ise divided batecslty itiiss live major categories 
based on prodtie&iK msrbods m w*S as get>- 
isetrk- a-Mi%!Sirstttsf», These ass; 

• PUt-wiioi jssodiscts (steal, piste, and soils 
« Red, few, Bad wife 

- Tubaias prads«tts 

* Pctgtngs 

•fe the aluKdnsssn tB3n*tsy v rad, bar, -wins, 
mbulas piixtsioss, and shapes ate ternsed ntili 




products, as they are re. trie steel industry, even, 
though ifcsy otters are prtxtoesd by extrusion 
rather stem by settling. Atwttlmtrti fusings, al- 
tlnnisb s$ua% ttot oonridered mil gtodtacts, 
as* eonridared engsstec«;ci wosgtotpredMOS. 

In addititsti w production method asid gtad- 
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Abstract of JP 2000178704 (A) 

PROBLEM TO BE SOLVED: To provide a working 
method for an Al alloy extruded shape, capable of 
manufacturing an Al alloy extruded shape excellent 
in bendability and energy absorption characteristic. 
SOLUTION: An Al alloy, having a composition 
consisting of, by weight, 0.6-1 .2% Si. 0.5-1 .0% Mg. 

0.3%; Cr and/or 0.05-0.25% Zr, and the balance Al 
with inevitable impurities, is extruded. The resultant 
Al alloy extruded shape is subjected to primary heat 
treatment under the aging condition T1 before the 
aging condition Th where the highest strength Hh of 
the Al alloy is reached. Then, bending is applied. 
Subsequently, secondary heat treatment is carried 
out under the aging condition T2 beyond the aging 
condition Th where the highest strength Hh of the Al 
alloy is reached. 
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